The study analyzed the writing products of subjects with high (highs) and low (lows) hypnotizability. The participants were asked to write short texts in response to highly imaginative scenarios in standard conditions. The texts were processed through computerized and manual methods. The results showed that the highs' texts were more sophisticated due to a higher number of abstract nouns, more intense and imaginative due to a larger number of similes, metaphors, and onomatopoeias, and less detailed due to a higher nouns-to-adjectives ratio. The differences in the use of abstract nouns and highly imageable expressions are discussed in relation to the preeminent left-hemisphere activity of highs during wakefulness and to a possibly different involvement of the precuneus, which is involved in hypnotic phenomena.
HYPNOTIZABILITY AND WRITTEN LANGUAGE 55 than vividness, that is, a deep involvement in mental images ("absorption"), better characterize high hypnotizability (Tellegen & Atkinson, 1974 ). An impressive difference between highs' and lows' imagery is highs' peculiar ability of involuntary embodiment of the content of sensory images . It has been shown, in fact, that during imagery of head rotation only highs can change the plane of the body sway elicited by labirintine stimulation from the frontal to the sagittal one similarly to what the general population does during real head rotation . This certainly involuntary behavior (Guerraz & Day, 2005; Reynolds, 2010 ) might be accounted for by the sensory modality chosen by the subjects to imagine their head rotated with respect to the trunk. In fact, most of the lows preferred the visual modality, while almost all the highs preferred the kinesthetic one and the latter modality is the most effective for the construction of body schema (Shenton, Schwoebel, & Branch Coslett, 2004; Stinear, Byblow, Steyvers, Levin, & Swinnen, 2006) . From this point of view, the hypnotizability-related differences in the bodily translation of the imagery content might become a matter of attitude at the choice and/or processing of specific imagery modalities. It has been suggested, for instance, that a different ability of translating kinesthetic information into visual images might account for the observed greater aptitude of highs at the visual recognition of haptically explored objects (Castellani, Carli, & Santarcangelo, 2011) . Moreover, in spite of the absence of hypnotizability-related difference detectable by imagery questionnaires (Carli, Cavallaro, Rendo, & Santarcangelo, 2007; De Pascalis, 1993) , the EEG activity of the highs and lows differs during visual and somesthetic-guided imagery, when highs exhibit a more widespread distribution of the EEG modulation involving frontal, parietal, temporal, and occipital areas indicating a more "holistic" brain function than lows. A different cognitive style in the two groups is indicated also by the changes in the EEG amplitude in the alpha frequency band in highs and the theta frequency band in lows (Cavallaro et al., 2010) .
Since highs and lows seem to differ in imagery characteristics as well as in the preferred modalities of imagery, the aim of the present study was investigating whether the written language of highs and lows shows differences in creative attitude and reflects any preference in the use of the sensory modalities of imagery.
Method

Subjects
In the first part of the study, performed at least 2 months prior to the experiment, hypnotizability was evaluated in 320 healthy volunteers of Pisa and Siena Universities according to the Italian version of the Stanford Hypnotic Susceptibility Scale, Form C (SHSS:C; De Pascalis, Bellusci, & Russo, 2000) . After written informed consent, 35 women (aged 19-34) homogeneous for education and social status were grouped in 18 highs (SHSS score > 9/12) and 17 lows (score < 2/12) and enrolled in the experimental procedure. All participants read 6 to 8 novels per year, newspapers every day, watched television at least 2 hours per day, navigated the Internet at least 1 hour per day and, occasionally, listened to radio programs. None of them used psychoactive drugs. On the day of hypnotic assessment, the participants completed an "absorption" scale (Tellegen Absorption Scale [TAS] ) measuring the ability of involvement in mental images and a structured interview aimed at excluding subjects with too peculiar abilities and lifestyles (musicians, writers, poets, photographers, high-level dancers, and athletes) . No creativity scale could be administered because most of the subjects refused to spend too much time in the lab.
Experimental Procedure
The participants did not know the relevance of their hypnotizability scores for the experiment. They were asked to type on a computer two texts (about 15 lines each within 20 minutes, total time 40 minutes) in our laboratories (Pisa or Siena) in standard, light-and soundattenuated conditions. The proposed texts-(a) Please imagine walking along a large path in a beautiful forest and that very interesting things occur and (b) Please imagine walking alone in an art museum and that you happen to enter magically into a painting)-were chosen to stimulate imaginative activities as much as possible. At the end of the task, the subjects were asked to score their engagement in the task (score 1-10).
Data Analysis. In the first part of the analysis, the values of each variable (Table 1) were obtained through computerized and manual methods applied blindly to the participants' hypnotic susceptibility.
Analyses were done using (a) a system for Part of Speech recognition and tagging (PoS-Tagger), based on the texts' morphological analysis and stochastic algorithms (Dell'Orletta, Federico, Lenci, Montemagni, & Pirrelli, 2007; Manning & Schütze, 2000) ; (b) a textual database management system (DBT; Picchi, 2003) , providing an evaluation of the lexical variety (Bortolini, Tagliavini, & Zampolli, 1971; Castrogiovanni et al., 1968; Schick, 1960) ; (c) a lexical-semantic database (ItalWordNet) providing a distinction between abstract and concrete nouns (Marinelli, 2009) ; and (d) manual analysis allowing the identification of metaphors, similes, onomatopoeias, and some other language "intensifiers" (interjections, superlatives) (Argaman, 2010) . Metaphors are classified as conventional (consolidated, durable, and almost universally recognized) that have lost their metaphorical nature, for example, bottleneck, or novel, that is, impressive linguistic expressions, Table 1 Language Variables
Variables Description Examples Forms/occurrences It represents the lexical variety and vocabulary richness of a text (Bortolini et al., 1971; Castrogiovanni et al., 1968; Schick, 1960) (Boder, 1940; Hart and Lind, 2009) Nouns/adjectives Possible index of details in description Superlatives/adjectives Language intensifier interjections (Argaman, 2010) Language inventiveness intensifiers (Argaman, 2010; Cacciari, 1995; Casadei, 1996) Metaphors Novel a. Sensory adjectives were divided according to each specific sensory modality (see "Introduction" section) on the basis of the results of previous studies on hypnotizability-related imagery (Carli, Cavallaro, Rendo, & Santarcangelo, 2007; .
coined "online" giving a semantic surplus, capturing the "vividness" of experience (Ortony, Clore, & Foss, 1987) . For the adjectives analysis, a more fine-grained classification, tuned with the aim of the study, was proposed; although "traditional" adjective categorizations were considered as a basis (Guasti, 1991; Nespor, 1991) . Indeed, descriptive adjectives (Renzi & Salvi, 1991) were further classified as sensory (visual, somesthetic, acoustic, and olfactory/gustative) relating to bodily sensations, relational (Grossmann, 1999) , mainly denominal, that is, obtained by the adjunction of an adjectival suffix to a noun (e.g., atomatomic), stative, which denotes a general way of being (lucky, rich) or a competence (clever, skillful), emotional (sad, angry, bored), and neutral whose meaning is determined by the context in which they appear, by the noun they are qualifying in that particular context (e.g., a strong noise, a strong taste; not included in the analysis).
Other parameters included in the analysis were the verbs-toadjectives ratio, which is often used to diagnose problems related to poor balance of action and descriptional aspects (Boder, 1940; Hart & Lind, 2009) , the nouns-to-adjectives ratio, which might indicate differentially detailed levels of description, the superlatives-to-adjectives ratio, which contributes to intensify written language together with semantic expressions with high-imagery content (metaphors, similes, onomatopoeias) (Table 1) , and the number of interjections, which are considered as language intensifiers (Cacciari, 1995; Casadei, 1996) .
Statistical analysis. SPSS.13 was used for multivariate analyses of variance (ANOVAs) (with Bonferroni's correction) on all text variables, paired t tests for within-subjects comparisons and unpaired t tests for TAS scores and self-reports of engagement in the task. Logistic regression analysis was performed on the variables showing significant differences between highs and lows to estimate their efficacy as predictors of hypnotizability. Level of significance was set at p < .05.
Results
As indicated by the TAS scores, highs and lows did not show any significant difference in their ability of involvement in mental images (TAS, mean ± SD; TAS: highs, 21.53 ± 1.47; lows, 19.05 ± 1.83). All subjects used all the time allowed to complete their texts and no significant hypnotizability-related difference was found in the perceived engagement in the task (mean ± SD; highs, 8 ± 1.4; lows, 7.5 ± 2.1).
An ANOVA revealed that the highs' texts contained a significantly larger number of abstract nouns, F(1, 34) = 9.545, p < .004 ( Figure 1A) , and showed a higher nouns-to-adjectives ratio, F(1, 34) = 5.701, p < .023 ( Figure 1B) , with respect to lows, while no significant difference was observed between highs and lows in the verbs/adjectives ratio. In both groups the percentage of sensory adjectives (Figure 2A) with respect to the total number of qualifying adjectives was significantly larger than that of emotional, t(1, 34) = 13.910, p < .0001, relational, t(1, 28) = 13.336, p < .0001, and stative (indicating a general way of being) adjectives, t(1, 34) = 3.340, p < .002. Emotional, t(1, 34) = 15.071, p < .0001, and relational, t(1, 28) = 7.096, p < .0001, qualifications were less numerous than the stative ones (Figure 2A) . The percentage of relational adjectives showed a trend to be higher in lows, F(1, 34) = 3.945, p = .055. As shown in Figure 2B , among sensory qualifications the percentage of visual adjectives was higher than that of the somesthetic ones in both groups, t(1, 34) = 9.255, p < .0001. Acoustic and olfactory/gustative adjectives were scarcely represented in the texts of both groups. No significant difference between highs and lows was found for the ratio between superlatives and qualifying adjectives. Highs exhibited a significantly higher number of language inventiveness intensifiers, that is, and visual ones (B) , and the number of language intensifiers (C) in highs and lows. * Significant hypnotizability-related differences. # Quasi significant hypnotizability-related difference (p = .055). Lines indicate significant differences between categories involving both groups. F(1, 34) = 17.418, p < .0001, similes, F(1,34) = 12.660, p < .001, and onomatopoeias, F(1, 34) = 10.695, p < .003, while lows tended to exhibit a higher number of interjections, although not significantly ( Figure 2C) . The logistic regression analysis provided significant predictability of hypnotizability only by metaphors, B = 1.30, p < .023, which are highly sensitive predictors because the odds of being a high are multiplied by 3.592 when the number of metaphors is incremented by one unit, exp(B) = 3.592. A trend toward significant predictability of hypnotizability by onomatopoeias was also observed, B = 0.729, p = .073, exp(B) = 2.073.
metaphors,
Discussion
The texts of highs and lows are quite different. In fact, the highs' written production is more sophisticated owing to the higher number of abstract nouns, more intense and imaginative owing to the larger number of metaphors, similes, and onomatopoeias, and apparently less detailed owing to the higher nouns-to-adjectives ratio. The highs' written language reports mental representations through a more complex reference system than lows. Indeed, highs not only use a greater number of abstract nouns but in many cases a concrete noun is found within metaphorical expressions, both conventional (without creative impact) and novel (coined "online" and more impressive) (Eynon, 2002) , with the function of representing abstract concepts in terms of concrete words (Kovecses, 2000) . This indicates a more flexible and dynamic word-meaning management than lows.
The higher number of abstract nouns observed in highs is in line with the preeminent left-hemisphere activity observed in these subjects during wakefulness (Naish, 2010) , as the left hemisphere seems specifically involved in the processing of abstract nouns (see Huang, Lee, & Federmeier, 2010) and high-imageable words (Chiarello, Shears, Liu, & Kacinik, 2005) . Also a greater involvement of the precuneus in the cognitive activity of highs can be inferred. In fact, the activity of this brain structure is known to be modulated by meditation (Baerentsen et al., 2010) and hypnosis (Rainville et al., 1999) and to contribute to the function of self-reference (Cavanna, 2007) but is also responsible for the retrieval of abstract nouns (Krause et al., 1999) and of highly imageable words (Fletcher et al., 1995; Halsband et al., 1998) .
The similar TAS scores and engagement reported in the task by highs and lows indicate that the hypnotizability-related differences observed cannot be accounted for by different levels of involvement in mental images; thus, hypnotizability itself accounts for the different styles in written language. On the basis of the present findings, we might wonder whether Dante Alighieri was a high.
The text titles chosen (particularly apt to induce sensory imageries) might have induced the higher percentage of sensory adjectives with respect to all other qualifications as well as the absence of hypnotizability-related difference in the use of somesthetic adjectives we expected to be more numerous in the highs' texts (Carli, Cavallaro, Rendo, & Santarcangelo, 2007; Santarcangelo et al., 2010) . The tendency of lows to more frequent use of relational adjectives (having a morphologically strong link with a noun) indicates a less inventive choice of qualifications in this group and contributes to the lows' written production being less creative than the highs, as expected on the basis of neuropsychological studies (Lynn & Rhue, 1986 ). However, the nonsignificantly different values of the verbs-to-adjectives ratios indicate that the two groups share the same descriptional attitude (Boder, 1940; Hart & Lind, 2009) , represented by a similar balance between a dynamic style of expression ("active," with many verbs) and a reflective one ("qualitative," with many nouns and adjectives).
The strategy used by the two groups to make their written production more intense and impressive (Argaman, 2010) is different owing to the larger use of metaphors, similes, and onomatopoeias by highs. Although the logistic regression indicated that the number of metaphors is the unique reliable predictor of hypnotizability, further investigation focused on the emotional content of metaphors, similes, and onomatopoeias that might allow a deeper insight into this aspect of the highs' and lows' written language. In general, the present findings prompt methodological studies aimed at a better standardization of criteria for data acquisition and analysis (Marinelli, 2008 (Marinelli, , 2009 ) and should be confirmed in more numerous samples also including males. In addition, the results cannot be extended to spoken language, because language modality (spoken versus written) can affect the degree to which imagery is involved in language (Vigliocco, Vinson, Woolfe, Dye, & Woll, 2005) .
However, the present report confirms that hypnotizability is a highly pervasive trait and extends the hypnotizability-related differences observed in various physiological domains (Menzocchi et al., 2010; Santarcangelo, Scattina, Carli, Macerata, & Manzoni, 2008; Santarcangelo, Scattina, Orsini, et al., 2008 to relational aspects of daily life.
